Extracardiac-Lodged Mesenchymal Stromal Cells Propel an Inflammatory Response Against Myocardial Infarction via Paracrine Effects.
Transplantation of stem cells, including mesenchymal stromal cells (MSCs), improves the recovery of cardiac function after myocardial infarction (MI) in experimental studies using animal models and in patients. However, the improvement of cardiac function following MSC transplantation remains suboptimal in both preclinical and clinical studies. Understanding the mechanism of cell therapy may improve its therapeutic outcomes, but the mode of action mediating stem cell promotion of cardiac repair is complex and not fully understood. Recent studies suggest that the immunomodulatory effects of MSCs on the macrophage M1/M2 subtype transition allow the transplanted stem cells to inhibit inflammation-induced injury and promote cardiac repair in acute MI. However, equally compelling evidence shows that there is poor survival and minimal graft persistence of transplanted MSCs within the infarcted heart tissues, negating the view that graft survival per se is required for the observed high rate and long duration of the transition from proinflammatory M1 to reparative M2 macrophages in the infarcted myocardium. Therefore, we raised a novel hypothesis that the therapeutic effects of MSC transplantation for acute MI depends not primarily on the grafted cells in infarct myocardium, but that MSCs migrating to and being lodged in the extracardiac organs, demonstrating good graft survival and persistence, may render the therapeutic effects in MI. More specifically, MSC transplantation promotes the transition from M1 to M2 in extracardiac organs, such as spleen and bone marrow, and therapeutic effects are conferred to the infarcted myocardium via paracrine effects. In MSC transplantation, the conversion from proinflammatory M1 to anti-inflammatory M2 monocytes may occur remotely from the heart and may serve as one of the major pathways in regulating the dual effects of inflammation. This hypothesis, if proven valid, may represent an important new mechanism of action to be considered for the future of MSC transplantation in the treatment of MI.